PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 2002-233158 
(43)Date of publication of application : 16.08.2002 

(51)lnt.CI. H02M 7/48 

H02M 7/5387 
H05B 41/24 



(21 Application number : 2001- (71 Applicant : 02 MICRO INTERNATL 

008143 LTD 
(22)Date of filing : 16.01.2001 (72)lnventor : YUN-RIN RIN 



(54) HIGH-EFFICIENCY ADAPTIVE DC-TO-AC CONVERTER 



3i- = 



^=^ : Mj (57)Abstract: 
PROBLEM TO BE SOLVED: To provide a system optimized for driving a load. 
SOLUTION: A DC-to-AC converter circuit transmits power to a load 20 while 
performing its control, and is provided with a power source 12, a plurality of 
switches A to D, a pulse generator 22, a drive circuit 50 for controlling the 



conducting states of the switches A to D, a transformer TX1 , the load 20, and a 
feedback loop circuit. The drive circuit 50 controls overlapping time intervals 
among the plurality of switches in a first set, as well as the overlap time intervals 
among the plurality of switches in a second set, so as to consequently control the 
power supplied to the load. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is a DC/AC converter circuit for transmitting power, controlling to a 
load. They are two or more switches which make two or more switches which 
make the 1st set alternatively connected to the source of input voltage, and; this 
voltage source, and which are overlapped mutually, and the 2nd set and which 
are overlapped mutually. In this case, two or more switches which make the 1st 
set form the 1st electric conduction path, and two or more switches which make 
the 2nd set are having the 2nd electric conduction path formed. The pulse 
generator for generating two or more switches and; pulse signals which make 
two or more switches which make the 1st set, and which are overlapped mutually, 
and the 2nd set and which are overlapped mutually; while receiving said pulse 
signal While having the drive circuit for controlling the conductive state of two or 
more switches which make the 1st set and said said 2nd set,; upstream, and 
secondary Said voltage source is alternatively connected to said upstream by 
going via said 1st electric conduction path and said 2nd electric conduction path 
in alternation. It is arranged between the load and; this load which were 
connected to secondary [ of a transformer and; this transformer / said ], and said 
drive circuit. It comes to provide the feedback loop circuit and; for supplying the 
feedback signal showing the power supplied to said load. Said drive circuit While 
switching in alternation the conductive state of two or more switches which make 
the 1st set and said said 2nd set and controlling the overlap time amount during 
two or more switches in said 1st set The circuit characterized by controlling the 
overlap time amount during two or more switches in said 2nd set, basing this on 
said feedback signal and said pulse signal partially at least, and connecting said 
voltage source and said upstream. 



[Claim 2] The circuit where said source of input voltage is characterized by being 
DC voltage source in a circuit according to claim 1. 

[Claim 3] In a circuit according to claim 1, said drive circuit generates the 1st 
complementation pulse signal with said complementary pulse signal,; inclination 
signal, and;. Said pulse signal By being supplied to the 1st switch of two or more 
switches which make said 1st set, presenting control of the switch-on of this 1st 
switch, and comparing said inclination signal with said feedback signal at least 
The 2nd pulse signal is generated. This 2nd pulse signal It is supplied to the 2nd 
switch of two or more switches which make said 1st set, and control of the 
switch-on of this 2nd switch is presented. By this The overlap condition between 
the switch-on of said 1st switch of two or more switches which make said 1st set, 
and the switch-on of said 2nd switch It is controlled and said drive circuit 
generates the 2nd complementation pulse signal further based on said 2nd pulse 
signal. Said the 1st and said 2nd complementation pulse signal control each 
switch-on of the 1st switch of two or more switches which make said 2nd set, and 
the 2nd switch. By this The circuit where the overlap condition between the 
switch-on of said 1st switch of two or more switches which make said 2nd set, 
and the switch-on of said 2nd switch is characterized by being controlled. 
[Claim 4] The circuit where two or more switches which make the 1st set and 
said said 2nd set are characterized by having the MOSFET transistor in a circuit 
according to claim 3. 

[Claim 5] It has the proper switch by which parallel connection is carried out to 
each transistor in the circuit according to claim 4 where said each transistor is 
made into a reverse bias to said voltage source. Each of these propers switch is 
a circuit characterized by emitting the energy stored in said upstream of said 
transformer by forming an electric conduction path between said voltage sources 
and said upstream, when each transistor is made into non-switch-on. 
[Claim 6] The circuit where said proper switch is characterized by being diode in 
a circuit according to claim 5. 

[Claim 7] The circuit which the phase contrast between said pulse signals and 



said 1st complementation pulse signals is about 180 degrees, and the phase 
contrast between said 2nd pulse signal and said 2nd complementation pulse 
signals is about 180 degrees in a circuit according to claim 3, and is 
characterized by not generating the short circuit between said 1st electric 
conduction paths and said 2nd electric conduction paths by this. 
[Claim 8] The circuit where the conductive state of two or more switches which 
make said 1st set, and the conductive state of two or more switches which make 
said 2nd set are characterized by determining the power supplied to said load in 
a circuit according to claim 7. 

[Claim 9] It is the circuit characterized by having the 2nd comparator for 
comparing the 1st comparator, and this 1st output signal and said inclination 
signal for said feedback loop circuit comparing a reference sign with said 
feedback signal in a circuit according to claim 3, and generating the 1st output 
signal, and generating the 2nd output signal based on the crossover between 
these 1st output signals and an inclination signal. 

[Claim 10] It is the circuit characterized by considering as the measured value of 
the current on which said feed signal flows through said load in a circuit 
according to claim 9. 

[Claim 11] The current detector for receiving said feedback signal and generating 
a trigger signal further, in a circuit according to claim 9, is provided. Said 
feedback loop circuit is further equipped with a switching circuit between said 1st 
comparator and said 2nd comparator. This switching circuit The circuit 
characterized by receiving said trigger signal and generating whether it is said 
1st output signal or it is the predetermined minimum signal based on the value of 
this trigger signal. 

[Claim 12] It is the circuit characterized by for said reference sign being 
generated by the reference-sign generation machine in a circuit according to 
claim 9, and expressing the request power value which should be supplied to 
said load. 

[Claim 13] In a circuit according to claim 9, said feedback signal is received 



further. The overcurrent protection network which controls said pulse generation 
machine based on the value of this feedback signal; Receive the voltage signal 
concerning said load, and said 1st output signal, and these voltage signals are 
compared with the 1st output signal. The circuit characterized by providing the 
overvoltage protection circuit which controls said pulse generation machine, and; 
based on the value of said voltage signal concerning said load. 
[Claim 14] The circuit characterized by having the programmable pulse- 
frequency generation circuit which is started as it is also at predetermined 
frequency, and places the sweep of said frequency to it being also at a 
predetermined rate and a predetermined number of stages upside down further 
while being programmed in the circuit according to claim 1 so that said pulse 
generation machine can start said converter circuit as the rate cycle of a load 
ratio of 50% is also. 

[Claim 15] The circuit where said load is characterized by having one or more 
cold cathode fluorescent lamps (CCFLs) in a circuit according to claim 1. 
[Claim 16] The circuit characterized by equipping said upstream with the 
resonance tank circuit which comes to have an inductor and a capacitor in a 
circuit according to claim 1. 

[Claim 17] The circuit where secondary [ said ] is characterized by having the 
electrical-potential-difference dividing network by which parallel connection is 
carried out to the inductor by which parallel connection was carried out to said 
load in a circuit according to claim 1. 

[Claim 18] It is a converter circuit for transmitting power to a CCFL load. The 
transformer which has a voltage source,; upstream, and secondary; Form the 1st 
electric conduction path between said voltage sources and said upstream. Form 
the 2nd electric conduction path between the switch which makes the 1st pair, 
and said voltage source and said upstream. The pulse generator for generating 
the CCFL load circuit and; pulse signal which were connected with the switch 
which makes the 2nd pair the; aforementioned secondary one; It connects to said 
load. The feedback circuit for generating a feedback signal; while receiving said 



pulse signal and said feedback signal The circuit characterized by providing the 
drive circuit for connecting the switch which makes the switch which makes said 
1st pair based on a control pulse signal and said feedback signal so that power 
can be supplied to said load, or said 2nd pair to said voltage source and said 
upstream, and;. 

[Claim 19] In a circuit according to claim 18, said pulse signal has predetermined 
frequency, said drive circuit -- the 1st drive circuit, the 2nd drive circuit, and the 
3rd drive circuit -- and Have the 4th drive circuit and the switch which makes said 
1st pair has the 1st transistor and the 2nd transistor. The switch which makes 
said 2nd pair has the 3rd transistor and the 4th transistor, said 1st drive circuit, 
said 2nd drive circuit, and said 3rd drive circuit -- and Said 4th drive circuit Said 
1st transistor, said 2nd transistor, It connects to the control lines of said 3rd 
transistor and said 4th transistor, and said pulse signal is supplied to said 1st 
drive circuit. By this Said 1st transistor is switched according to said pulse signal. 
Said 3rd drive circuit generates the 1st complementation pulse signal and an 
inclination signal based on said pulse signal, and supplies said 1st 
complementation pulse signal to said 3rd transistor further. By this By switching 
said 3rd transistor according to said 1st complementation pulse signal, and 
comparing said inclination signal and said feedback signal The 2nd pulse signal 
is generated. This 2nd pulse signal It is supplied to said 2nd drive circuit. By this 
said 2nd transistor It is switched according to said 2nd pulse signal, and said 4th 
drive circuit generates the 2nd complementation pulse signal based on said 2nd 
pulse signal, and supplies said 2nd complementation pulse signal to said 4th 
transistor further. By this Said 4th transistor is switched according to said 2nd 
complementation pulse signal. The circuit characterized by the coincidence flow 
between said 1st transistor and said 2nd transistor and the coincidence flow 
between said 3rd transistor and said 4th transistor, and ********** controlling the 
power supplied to said load. 

[Claim 20] In a circuit according to claim 18 the phase contrast between said 
pulse signals and said 1st complementation pulse signals It is about 180 degrees. 



The phase contrast between said 2nd pulse signal and said 2nd 
complementation pulse signals Are about 180 degrees and said pulse signal and 
said 2nd pulse signal have the electric power supply which passes along said 1st 
electric conduction path controlled. The circuit characterized by said 1st 
complementation pulse signal and said 2nd complementation pulse signal having 
the electric power supply which passes along said 2nd electric conduction path 
controlled. 

[Claim 21] The circuit characterized by having the 2nd comparator for comparing 
the 1st comparator, and this 1st output signal and said inclination signal for said 
feedback circuit comparing said feedback signal and reference sign, and 
generating the 1st output signal in a circuit according to claim 19, and generating 
the 2nd output signal based on the crossover between these 1st output signals 
and an inclination signal. 

[Claim 22] It is the circuit characterized by for said reference sign being 
generated by the reference-sign generation machine in a circuit according to 
claim 21, and expressing the request power value which should be supplied to 
said load. 

[Claim 23] The circuit characterized by controlling said pulse generation machine 
based on the value of said electrical potential difference which possesses further 
the overvoltage protection circuit connected to said load and said pulse 
generation machine in a circuit according to claim 21, and this overvoltage 
protection circuit receives the electrical potential difference concerning said load 
as an input, and is built over said load. 

[Claim 24] The circuit characterized by for said overvoltage protection circuit 
comparing the voltage signal concerning said load with said 1st output signal, 
and supplying a control signal to said pulse generation machine in a circuit 
according to claim 23 so that an electric power supply with said pulse generation 
machine can be controlled. 

[Claim 25] The circuit characterized by equipping said overvoltage protection 
circuit with the timer circuit, and controlling said control signal over the 



predetermined time generated by said timer circuit in a circuit according to claim 
24. 

[Claim 26] The circuit characterized by providing the overcurrent protection 
network which is connected to said pulse generation machine, receives said 
feedback signal as an input further in a circuit according to claim 21 , and controls 
said pulse generation machine based on the value of this feedback signal. 
[Claim 27] The circuit characterized by carrying out parallel connection of them to 
said voltage source and said upstream in a circuit according to claim 19 while 
series connection of said 1st transistor and said 3rd transistor of each other is 
carried out, and carrying out parallel connection of them to said voltage source 
and said upstream while series connection of said 2nd transistor and said 4th 
transistor of each other is carried out. 

[Claim 28] It is the circuit which possesses further the proper switch by which 
parallel connection is carried out to said each transistor in a circuit according to 
claim 19, and is characterized by this proper switch permitting energy flow ** 
from said upstream which passes along said 1st electric conduction path or said 
2nd electric conduction path before each transistor is switched to switch-on. 
[Claim 29] The circuit characterized by forming the resonance tank circuit where 
said upstream comes to have a single resonance frequency in a circuit according 
to claim 18. 

[Claim 30] The circuit which said 1st drive circuit and said 3rd drive circuit are 
made into a totem pole circuit, and is characterized by considering as the circuit 
chosen from the groups which said 2nd drive circuit and said 4th drive circuit 
become from a bootstrap circuit, a high side drive circuit, and a level shift circuit 
in a circuit according to claim 19. 

[Claim 31] The circuit characterized by equipping further said 2nd drive circuit 
and said 4th drive circuit with the inverter for generating each of said 1st 
complementation pulse signal and said 2nd complementation pulse signal in a 
circuit according to claim 19. 

[Claim 32] The saw tooth waveform which said 2nd drive circuit is further 



equipped with the saw tooth waveform generation circuit for generating said 
inclination signal in a circuit according to claim 31, and is generated in this case 
is a circuit characterized by having the frequency which suited said pulse signal. 
[Claim 33] The circuit characterized by providing the flip-flop circuit which 
supplies said 2nd pulse signal to said 2nd drive circuit only when it connects with 
said 2nd pulse signal and said 3rd transistor is further switched to switch-on in 
the circuit according to claim 21. 

[Claim 34] In a circuit according to claim 18, a phase locked loop (PLL) circuit 
with the 1st input signal from said upstream and the 2nd input signal which used 
said feedback signal is provided further. This PLL circuit is a circuit characterized 
by transmitting a control signal to said pulse generation machine in order to 
control the pulse width of said pulse signal based on the phase contrast between 
said 1st input and said 2nd input. 

[Claim 35] Are an approach for facing transmitting power to a load and controlling 
using a null voltage switching circuit, and prepare DC voltage source and; this 
voltage source and the upstream of a transformer are received. While connecting 
the 1 st transistor and the 2nd transistor for forming the 1 st electric conduction 
path As opposed to said voltage source and said upstream of said transformer 
So that the 3rd transistor and the 4th transistor for forming the 2nd electric 
conduction path may be connected and it may have; predetermined pulse width 
By carrying out, generating a pulse signal, connecting; load and secondary [ of 
said transformer ], generating the feedback signal from the; aforementioned load, 
and controlling the; aforementioned feedback signal and said pulse signal ; which 
determines the switch-on of said 1st transistor, said 2nd transistor, said 3rd 
transistor, and said 4th transistor - the approach characterized by things. 
[Claim 36] The approach characterized by taking the timing of the flow between 
said each transistor as said 1st transistor and said 3rd transistor do not flow in 
coincidence, and so that said 2nd transistor and said 4th transistor may not flow 
in coincidence further in an approach according to claim 35. 
[Claim 37] By generating the 1st complementation signal and the 2nd 



complementation signal, generating; inclination signal further, in an approach 
according to claim 35, and comparing the; aforementioned inclination signal with 
said feedback signal While controlling the switch-on of this 1st transistor by 
generating the 2nd pulse signal and supplying the; aforementioned pulse signal 
to said 1st transistor By supplying said 2nd pulse signal to said 2nd transistor 
While controlling the switch-on of this 3rd transistor by controlling the switch-on 
of this 2nd transistor and supplying the 1st complementation pulse signal of; 
above to said 3rd transistor By supplying said 2nd complementation pulse signal 
to said 4th transistor the switch-on of this 4th transistor - controlling --; --; which 
supplies power to said upstream by controlling the coincidence flow of said 1st 
transistor and said 2nd transistor, and controlling the coincidence flow of said 3rd 
transistor and said 4th transistor further -- the approach characterized by things. 
[Claim 38] ; which generates said 2nd pulse signal by comparing said feedback 
signal and reference sign in an approach according to claim 37 by generating the 
1st output signal based on this comparison result, and comparing the; this 1st 
output signal with said inclination signal ~ the approach characterized by things. 
[Claim 39] The approach characterized by controlling said pulse generation 
machine further in an approach according to claim 35 based on the voltage 
signal concerning said load. 

[Claim 40] The approach further characterized by controlling said pulse 
generation machine based on said feedback signal in an approach according to 
claim 35. 

[Claim 41] In an approach according to claim 35, a phase lock circuit is received 
further. The 1st signal showing the electrical potential difference concerning said 
upstream, and the 2nd signal showing the current which flows through said load, 
supply -- carrying out --; -- the phase contrast between said 1st signal and said 
2nd signal - locking -- this phase contrast - being based - a control signal -- 
generating --; -- by supplying this control signal to said pulse generation 
machine ; which adjusts the pulse width of said pulse signal based on the phase 
contrast between said 1st signal and said 2nd signal - the approach 



characterized by things. 

[Claim 42] The approach which faces generating said 2nd pulse signal by 
comparing said 1st output signal and said inclination signal in an approach 
according to claim 37, and is further characterized by generating said 2nd pulse 
signal based on the crossover between said inclination signal and said 1st output 
signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power converter from DC to 
AC. This invention provides a detail with an efficient controller circuit which 
controls the power supplied to a load using a null voltage switching technique 
more. The general application of this invention is found out by the cold cathode 
fluorescent lamp (Cold Cathode Fluorescent Lamps, CCFLs). However, if it is 
this contractor, it will be understood that this invention can be applied to a load of 
arbitration with which efficient and exact power control is required. 
[0002] 



[Description of the Prior Art] Drawing 1 shows the power distribution system to 
CCFL of a conventional type (10). This system is generally equipped with a 
CCFL drive circuit (16), and the feedback loop (18) and one or more lamps 
(CCFL) with the LCD panel (20). [ a power source (12), and ] [ a controller (14), 
and ] A power source (12) supplies DC electrical potential difference to a circuit 
(16). A circuit (16) is controlled by the controller (14) through a transistor (Q3). A 
circuit (16) is a self-resonance circuit well-known as a Royer circuit. A circuit (16) 
is a converter to the alternating current from a direct current of a self-resonance 
mold, and the resonance frequency is essentially set up by L1 and C1. N1-N4 
express the number of turns of a transformer coil. At the time of actuation, a 
transistor (Q1, Q2) flows by turns, and switches input voltage over each of a coil 
(N1, N2). When the transistor (Q1) has flowed, input voltage is impressed over a 
coil (N1). The polar corresponding electrical potential difference will be 
impressed to other coils. The electrical potential difference by which induction is 
carried out to a coil (N4) considers the base of a transistor (Q2) as plus, and 
flows that the very small voltage drop between collector emitters is also through a 
transistor (Q1). The electrical potential difference by which induction was carried 
out to the coil (N4) holds a transistor (Q2) to a cut off state again. A transistor 
(Q1) flows until the magnetic flux of a transformer (TX1) incore reaches 
saturation. 

[0003] At the time of saturation, the electrical potential difference by which the 
collector voltage of a transistor (Q1) rises rapidly (to value determined by the 
base circuit), and induction is carried out to a transformer decreases rapidly. A 
transistor (Q1) separates from a saturation state, VCE goes up, and the electrical 
potential difference covering a coil (N1) decreases further. By reduction of a base 
drive, a transistor (Q1) carries out a turn-off, by this, magnetic flux incore 
decreases slightly, induction of the current is carried out to a coil (N4), and the 
turn-on of the transistor (Q2) is carried out. The electrical potential difference by 
which induction was carried out to the coil (N4) maintains a transistor (Q2) to 
saturation switch-on until a core is saturated in the reverse sense. Like the point, 



actuation of the reverse sense is performed until a switching cycle is completed. 
[0004] Although the inverter circuit (16) consists of a small number of 
components comparatively, it depends for proper actuation of a circuit on the 
complicated nonlinear interaction between a transistor and a transformer. In 
addition, a circuit (16) is inapplicable to a parallel connected type transformer 
configuration because of the error (allowable error typically of 35%) in C1 , Q1 , 
and Q2. The reason is because further clock frequency which resonates that 
superposition of a circuit (1 6) is also at a certain kind of harmony frequency and 
which is not desirable is generated. When applied to a CCFL load, a circuit will 
bring a "beat (flapping)" phenomenon to CCFLs. This is a conspicuous 
phenomenon and is a phenomenon which is not desirable. Even if allowable 
errors conform strictly, a beat phenomenon cannot be removed when 
superposition of a circuit has the clock frequency of a proper for a circuit (16) 
operating by self-resonance mode. 

[0005] Some of other drive systems can be found out to U.S. Pat. No. 5,430,641 , 
U.S. Pat. No. 5,619,402, U.S. Pat. No. 5,615,093, and U.S. Pat. No. 5,818,172. 
These reference is all the things of low effectiveness, and it is the thing of two 
steps of power conversion, and is the thing of a frequency-drift mold, and/or is a 
load-dependent thing. In addition, when the load is equipped with one or more 
CCFL(s) and assemblies, suspension capacitance will be introduced and it will 
have a bad influence on the own impedance of CCFL. In order to constitute 
effectively the circuit which can operate proper, a circuit must be constituted in 
consideration of the suspension impedance for driving a CCFL load. Such efforts 
make it difficult it will not only to become expensive, but [ while taking time 
amount, ] to face dealing with various loads and to obtain the optimal converter 
configuration, therefore - while being able to conquer the above-mentioned fault 
-- efficient -- the dependability of CCFLs -- the circuit means which can perform 
high ignition, performs power control independent of a load, and can perform 
power conversion by the single frequency was demanded. 
[0006] 



[Means for Solving the Problem] Therefore, this invention can offer the system 
optimized for the drive of a load, can obtain the optimal actuation of various LCD 
panel loads, and, thereby, may raise the dependability of a system. 
[0007] If it says roughly, this inventions will be DC / AC converter circuit for 
transmitting power, controlling to a load. They are two or more switches which 
make two or more switches which make the 1st set alternatively connected to the 
source of input voltage, and; voltage source, and which are overlapped mutually, 
and the 2nd set and which are overlapped mutually. In this case, two or more 
switches which make the 1st set form the 1st electric conduction path, and two or 
more switches which make the 2nd set are having the 2nd electric conduction 
path formed. The converter circuit possessing two or more switches which make 
two or more switches which make the 1st set, and which are overlapped mutually, 
and the 2nd set and which are overlapped mutually, and; is offered. The pulse 
generator for generating a pulse signal is formed. A drive circuit receives a pulse 
signal and controls the conductive state of two or more switches which make the 
1st set and the 2nd set. While having the upstream and secondary, the 
transformer by which a voltage source is alternatively connected to the upstream 
by going via the 1st electric conduction path and the 2nd electric conduction path 
in alternation is prepared. A load is connected to secondary [ of a transformer ]. A 
feedback loop circuit is arranged between a load and a drive circuit, and supplies 
the feedback signal showing the power supplied to a load. A drive circuit controls 
the overlap time amount during two or more switches in the 2nd set, is partially 
based on a feedback signal and a pulse signal at least by this, and connects a 
voltage source and the upstream while it switches in alternation the conductive 
state of two or more switches which make the 1st set and the 2nd set and 
controls the overlap time amount during two or more switches in the 1st set. 
[0008] The drive circuit is constituted so that the 1st complementation pulse 
signal can be generated from a pulse signal, and so that an inclination signal can 
be generated from a pulse signal. A pulse signal is supplied to the 1st switch of 
two or more switches which make the 1st set, and control of the switch-on of the 



1st switch is presented with it. An inclination signal By being compared with a 
feedback signal at least, the 2nd pulse signal is generated and, thereby, the 
overlap condition between the switch-on of the 1st switch of two or more 
switches and the switch-on of the 2nd switch which make the 1st set is controlled. 
The 2nd pulse signal is supplied to the 2nd switch of two or more switches which 
make the 1st set, and control of the switch-on of the 2nd switch is presented with 
it. Further, a drive circuit generates the 2nd complementation pulse signal based 
on the 2nd pulse signal, and controls each switch-on of the 1st switch of two or 
more switches with which the 1st and 2nd complementation pulse signal makes 
the 2nd set, and the 2nd switch. Similarly, the overlap condition between the 
switch-on of the 1st switch of two or more switches and the switch-on of the 2nd 
switch which make the 2nd set is controlled. 

[0009] In the mode of an approach, this invention offers the approach for facing 
transmitting power to a load and controlling using a null voltage switching circuit. 
[0010] In this case, while connecting the 1st transistor and the 2nd transistor for 
preparing DC voltage source and forming the 1st electric conduction path to; 
voltage source and the upstream of a transformer As opposed to a voltage 
source and the upstream of a transformer So that the 3rd transistor and the 4th 
transistor for forming the 2nd electric conduction path may be connected and it 
may have; predetermined pulse width By carrying out, generating a pulse signal, 
connecting; load to secondary [ of a transformer ], generating the feedback signal 
from; load, and controlling; feedback signal and a pulse signal The switch-on of 
the 1st transistor, the 2nd transistor, the 3rd transistor, and the 4th transistor is 
determined. 

[001 1] It is a converter circuit for this invention to transmit power to a CCFL load 
in the 1st operation gestalt. Form the 1st electric conduction path between the 
transformers,; voltage sources, and the upstream which have a voltage source,; 
upstream, and secondary. Form the 2nd electric conduction path between the 
switch which makes the 1st pair, and a voltage source and the upstream. It 
connects to the pulse generator and; load for generating the CCFL load circuit 



and; pulse signal which were connected with the switch which makes the 2nd 
pair; secondary. While receiving the feedback circuit,; pulse signal, and the 
feedback signal for generating a feedback signal The drive circuit for connecting 
the switch which makes the switch which makes the 1st pair based on a pulse 
signal and a feedback signal so that power can be supplied to a CCFL load, or 
the 2nd pair to a voltage source and the upstream, and the converter circuit 
possessing; are offered. 

[0012] In addition, in the 1st operation gestalt, the pulse generation machine 
which generates a pulse signal with predetermined frequency is offered. A drive 
circuit is equipped with the 1st drive circuit, the 2nd drive circuit, the 3rd drive 
circuit, and the 4th drive circuit, the switch which makes the 1st pair has the 1st 
transistor and the 2nd transistor, and the switch which makes the 2nd pair has 
the 3rd transistor and the 4th transistor. The 1st drive circuit, the 2nd drive circuit, 
the 3rd drive circuit, and the 4th drive circuit are connected to the control lines of 
the 1st transistor, the 2nd transistor, the 3rd transistor, and the 4th transistor. A 
pulse signal is supplied to the 1st drive circuit, and, thereby, the 1st transistor is 
switched according to a pulse signal. The 3rd drive circuit generates the 1st 
complementation pulse signal and an inclination signal based on a pulse signal, 
and supplies the 1st complementation pulse signal to the 3rd transistor further, 
and, thereby, the 3rd transistor is switched according to the 1st complementation 
pulse signal. The 2nd pulse signal is generated by comparing an inclination 
signal with a feedback signal. The 2nd pulse signal is supplied to the 2nd drive 
circuit, and, thereby, the 2nd transistor is switched according to the 2nd pulse 
signal. The 4th drive circuit generates the 2nd complementation pulse signal 
based on the 2nd pulse signal, and supplies the 2nd complementation pulse 
signal to the 4th transistor further, and, thereby, the 4th transistor is switched 
according to the 2nd complementation pulse signal. In this invention, the 
coincidence flow between the 1st transistor and the 2nd transistor and the 
coincidence flow between the 3rd transistor and the 4th transistor, and ********** 
control the power supplied to a load. It is generated as only the specified quantity 



overlaps a pulse signal and the 2nd pulse signal, and thereby, power is supplied 
to a load through the 1st electric conduction path. It is generated as only the 
specified quantity is overlapped also with the 1st complementation pulse signal 
and the 2nd complementation pulse signal, and thereby, power is supplied to a 
load through the 2nd electric conduction path in [ the 1st electric conduction 
path ] alternation by generating the 1st complementation pulse signal and the 
2nd complementation pulse signal from each of a pulse signal and the 2nd pulse 
signal. 

[0013] Moreover, it is generated that a pulse signal and the 1st complementation 
pulse signal are also at the phase contrast of about 180 degrees, the 2nd pulse 
signal and the 2nd complementation pulse signal are generated as it is also at 
the phase contrast of about 180 degrees, and thereby, generating of the short 
circuit between the 1st electric conduction path and the 2nd electric conduction 
path is prevented. 

[0014] Only when in addition to the converter circuit offered in the 1st operation 
gestalt it connects with the 2nd pulse signal and the 3rd transistor is switched to 
switch-on in the 2nd operation gestalt, the flip-flop circuit which supplies the 2nd 
pulse signal to the 2nd drive circuit is prepared. In addition, the 2nd operation 
gestalt possesses the phase locked loop (PLL) circuit with the 1st input signal 
from the upstream, and the 2nd input signal which used the feedback signal. A 
PLL circuit compares the phase contrast between the 1st input and the 2nd input, 
and in order to control the pulse width of a pulse signal based on this phase 
contrast, it transmits a control signal to a pulse generation machine. 
[0015] The desirable circuit is equipped with the feedback control loop with the 
1st comparator for comparing a feedback signal with a reference sign and 
generating the 1st output signal in both operation gestalten. The 2nd comparator 
for comparing the 1st output signal with an inclination signal, and generating the 
2nd output signal based on the crossover between these 1st output signals and 
an inclination signal is prepared. Furthermore, a feedback circuit shall be 
equipped with a switching circuit between the current detector for receiving a 



feedback signal and generating a trigger signal preferably, and the 1st 
comparator and the 2nd comparator, a switching circuit shall receive a trigger 
signal, and it shall be generated based on the value of a trigger signal whether it 
is the 1st output signal or it is the predetermined minimum signal. A reference 
sign can be made into the signal manually generated as what shows the 
desirable power which should be supplied to a load. The predetermined minimum 
voltage signal can be made into the programmable minimum electrical potential 
difference supplied to a switch, and, thereby, an overvoltage is not impressed to 
a load. 

[0016] The overcurrent protection network which similarly receives a feedback 
signal as an input in an operation gestaltto both sides, and controls a pulse 
generation machine based on the value of a feedback signal can be prepared. 
The overvoltage protection circuit which controls a pulse generation machine 
based on the value of the voltage signal which receives the voltage signal and 
the 1st output signal concerning a load, compares these voltage signals with the 
1st output signal, and is built over a load can be prepared. 
[0017] 

[Embodiment of the Invention] In the following detailed explanation, although 
explained with reference to a desirable operation gestalt and desirable operation, 
if it is this contractor that this invention is what is not limited to these desirable 
operation gestalt and desirable operation, I will be understood. Rather, this 
invention has the large range and is limited by the attached generic claim. 
[0018] Other focus and advantages of this invention will become clear by detailed 
explanation of the following which referred to the accompanying drawing. 
[0019] It is mere instantiation, and although this invention is not restricted, in the 
following detailed explanation, it explains with reference to the CCFL panel as a 
load of the circuit by this invention. However, this invention is not limited to the 
drive of one or more CCFL(s), and it should be considered that it is the general 
power converter circuit and general approach which are not restricted to the 
specific load in specific application. 



[0020] If it surveys, this invention will offer the circuit for controlling the electric 
power supply to a load by adjusting the ON time amount of two pairs of switches 
using a feedback signal and a pulse signal. When the turn-on of the switch with 
which they make one pair as each ON time amount overlaps mutually is 
controlled, power is supplied to a load (minding a transformer) via the electric 
conduction path formed by the switch which makes the pair of one of these. 
When the turn-on of the switch with which similarly they make the pair of another 
side as each ON time amount overlaps mutually is controlled, power is supplied 
to a load (minding a transformer) via the electric conduction path formed by the 
switch which makes the pair of the another side. Therefore, in this invention, the 
power supplied to the given load is correctly controllable by controlling the 
overlap during switches again by carrying out the turn-on of the switch 
alternatively. In addition, in this invention, when the short circuit of a circuit and 
disconnection of a circuit occur, it has the overcurrent protection network and 
overvoltage protection circuit for intercepting the electric power supply to a load. 
Furthermore, regardless of the resonance phenomenon of the transformer 
configuration [ irrespective of / a load ] by it being the control system of switching 
explained here, a circuit can be operated as it is also at single clock frequency. 
With reference to an accompanying drawing, it explains below about these focus. 
[0021] The circuit diagram shown in drawing 2 shows 1 desirable operation 
gestalt of the power converter of the null voltage switching type of the phase shift 
type full wave bridge type by this invention. Two or more switches with which the 
circuit shown in drawing 2 has essentially been arranged as a switch which 
makes two or more pairs of the shape of a power source (12) and the diagonal 
line which forms a mutual flow path (80), The frequency-sweep machine which 
supplies a square wave pulse to the circuit (50) and drive circuit (50) for driving 
each switch (22), It has the transformer (TX1) (the resonance tank circuit formed 
by the upstream and the capacitor (C1) of a transformer (TX1) is attached), and 
the load. Advantageously, this invention is equipped with the overlap feedback 
control loop (40) which controls one [ further two or more / at least ] ON time 



amount of a switch pair, and enables control of the electric power supply to a 
load by this. 

[0022] The power source (12) is applied to the system. First, bias/reference sign 
(30) is generated from a power source for a control circuit (to the control circuit 
within a control loop (40) sake). The rate cycle pulse signal of a load ratio of 50% 
(namely, square wave signal with which pulse width was made adjustable) in 
which the maximum frequency begins and a frequency-sweep machine (22) 
carries out a sweep to it being also at a predetermined rate and a predetermined 
number of stages caudad preferably is generated. Let a frequency-sweep 
machine (22) preferably be a programmable frequency generator better known 
than before, (from a sweep machine (22)) A pulse signal (90) is supplied to 
B_drive (drive for controlling the drive for driving switch_B, i.e., the gate of 
switch_B), and is supplied to A_drive after that. A_drive generates a 
complementary pulse signal (92) and an inclination signal (26). Like the after- 
mentioned, in a complementary pulse signal (92), about 180 degrees of phases 
shift and, as for an inclination signal (26), about 90 degrees of phases shift from 
a pulse signal (90) with a pulse signal (90). An inclination signal is preferably 
made into a serrate signal as shown in drawing. An inclination signal (26) is 
compared [ the output signal (24) from error amplifier (32), (it being called CMP 
here), and ] in a comparator (28). Thereby, a signal (94) is generated. Similarly, 
the output signal (94) from a comparator (28) is 50% of rate cycle pulse of a load 
ratio, and is supplied to C_drive. Thereby, the turn-on of switch_C is started and 
the amount of overlap during the switches A and D during Switches B and C is 
determined. The complementary signal (signal with which 180 degrees of phases 
shifted) of a signal (94) is supplied to switch_D through D_drive. I will be 
understood if it is this contractor to connect to the control line (namely, gate) of 
switch_A - switch_D, respectively, for A_drive - D_drive to carry out like the after- 
mentioned, and for control of a flow of each switch of it to be enabled. Control of 
a lamp current is obtained by adjusting the amount of overlap during the switches 
A and D during Switches B and C. In other words, the amount of overlap in the 



switch-on of a switch which makes two or more pairs determines the electric 
energy processed by the converter. Therefore, Switches B and C and Switches A 
and D are henceforth called the switch overlapped mutually. 
[0023] it is instantiation and this invention is not limited -- although kicked - this 
operation gestalt -- setting - B_drive - desirable -- a totem pole circuit, a general 
low impedance operational amplifier circuit, or an emitter follower circuit -- since - 
- it is formed. C_drive is constituted similarly. As for these drives, it is desirable 
by not grounding A_drive and D_drive directly (that is, it having floated) to be 
formed in this contractor from a bootstrap circuit which is well-known, or other 
high-tension-side drive circuits (high side drive circuit). In addition, A_drive and 
D_drive are equipped with the inverter [ like ] which reverses the signal which 
flows from each of B_drive and C_drive (that is, a phase is reversed) as 
mentioned above. 

[0024] Efficient actuation is obtained by the null voltage switching technique. 
After each proper diode (D1-D4) flows, the turn-on of the four MOSFETs(es) 
(switch_A - switch_D) (80) is carried out. In case the current distribution channel 
of the energy in a transformer / capacitor (TX1/C1) configuration is brought about, 
therefore each switch carries out a turn-on by this, it is secured that the electrical 
potential difference covering a switch is null voltage. In such a control system, 
switching loss is minimized and a well head is maintained. 
[0025] Switching operation with a desirable overlap mold switch (80) is shown in 
drawing 3 (a) - drawing 3 (f). After switch_C is in the condition that the both sides 
of switch_B and C flowed, the turn-off of it is carried out in a predetermined 
period. The current which flows the inside of a tank (refer to drawing 2 ) flows 
through the diode in switch_D (D4) ( drawing 3 (e)), the upstream of a 
transformer, a capacitor (C1), and switch_B, when [ this ] the turn-off of switch_C 
is carried out. In a capacitor (C1) and a transformer, the resonance of an 
electrical potential difference and a current takes place as a result of the energy 
supplied by this when switch_B and C had flowed ( drawing 3 (f)). When it blocks 
a faraday rule that the direction of a current of the upstream of a transformer 



changes in instant, note that this situation needs to happen. Therefore, in case 
switch_C carries out a turn-off, a current must flow through diode (D4). Similarly, 
the turn-off of the switch_B is carried out ( drawing 3 (a)), and a current flows the 
diode (D1) relevant to switch_A, before the turn-on of the switch_A is carried out 
( drawing 3 (e)). Similarly, the turn-off of the switch_D is carried out ( drawing 3 
(d)), and a current flows via a capacitor (C1), the upstream of a transformer, and 
diode (D3) from switch_A in this case. After diode (D3) flows ( drawing 3 (e)), the 
turn-on of switch_C is carried out. After the turn-off of the switch_A is carried out, 
the turn-on of the switch_B is carried out. In this case, it can flow through diode 
(D2) first rather than switch_B carries out a turn-on. Notice the diagonal line-like 
switches B and C and the overlap of the turn-on time of A and D about being 
decided with the energy which should be supplied to a transformer as shown in 
drawing 3 (f). 

[0026] In this operation gestalt, drawing 3 (b) shows that an inclination signal (26) 
is generated only when the turn-on of the switch_A is carried out. Therefore, 
A_drive which generates an inclination signal (26) is preferably equipped with the 
constant current generation circuit (not shown). This constant current generation 
circuit is equipped with the capacitor with a suitable time constant so that an 
inclination signal can be generated. For this purpose, a reference current (not 
shown) is used and this capacitor is charged. This capacitor is grounded as a 
discharge rate exceeds a charge rate (minding for example, a transistor switch), 
and thereby, a serrate inclination signal (26) is generated. It can obtain, when an 
inclination signal accumulates a pulse signal (90) as mentioned above with a 
natural thing. Therefore, an inclination signal (26) can be formed using an 
integrating circuit (for example, an operational amplifier and a capacitor). 
[0027] It sets at an ignition period and the overlap between two diagonal line-like 
switches (namely, overlap during Switches A and D and overlap during Switches 
B and C) is considered as the minimum predetermined overlap. This gives the 
minimum energy from an input side to the tank circuit containing a capacitor (C1), 
a transformer, a capacitor (C2, C3), and a CCFL load. Notice a load about it 



being possible to also consider as a resistance load, to also consider as a 
capacitive load, and to also consider as the load of these hybrid models. It is 
started from the predetermined maximum frequency and drive frequency 
approaches a tank circuit, the equal circuit reflected by secondary [ of a 
transformer ], and the resonance frequency of **. The great portion of energy is 
supplied to the load to which CCFL is connected. Before ignition, CCFL receives 
the high voltage from the energy supplied to the upstream by being a high 
impedance characteristic. This electrical potential difference is big enough to 
making CCFL light. The impedance of CCFL decreases to a normal operation 
value (for example, about 100 Kohm-130 K ohms). The energy supplied to the 
upstream based on the minimum overlap actuation is not enough any longer, in 
order to maintain steady state actuation of CCFL. The output from error amplifier 
(26) starts the function so that overlap may be increased. In this case, the output 
level from error amplifier determines the amount of overlap. For example, it is as 
follows. 

[0028] As shown in drawing 3 (b), drawing 3 (c), and the feedback loop (40) of 
drawing 2 , when an inclination signal (26), (it being generated by A_drive), and 
having become equal to the value of a CMP signal (24) and (being generated by 
error amplifier (32)) are checked by the comparator (28), it is important that it is 
cautious of the turn-on of switch_C being carried out. This is shown as the 
crossover point (36) in drawing 3 (b). In order to avoid the short circuit of a circuit, 
Switches A and B, and C and D must not never become coincidence with an ON 
state. By controlling CMP level, the overlap time amount between Switches A, D, 
and B and C controls the energy supplied to a transformer. In order to adjust the 
energy supplied to a transformer, Switches C and D are shifted in time to 
Switches A and B by controlling CMP (24) which is an output from error amplifier 
(and in order for this to adjust the energy supplied to a CCFL load). When the 
driving pulse from the output of a comparator (28) to into Switches C and D is 
shifted to right-hand side by increasing CMP level so that I may be understood 
from a timing chart, the overlap between Switches A, C, and B and D increases, 



and, thereby, the energy supplied to a transformer increases. In fact, this 
corresponds to high current actuation of a lamp. On the contrary, the energy 
supplied decreases by shifting the driving pulse of Switches C and D to left-hand 
side (a CMP signal being decreased). 

[0029] For this purpose, error amplifier (32) compares a feedback signal (FB) 
with reference voltage (REF). FB is detection resistance (RS). It is as a result of 
[ of the current value to depend ] measurement. In this case, the measurement 
current value expresses all the currents that flow a load (20). REF is a signal 
showing desired loaded condition, for example, is a request current value which 
flows a load. At the time of normal operation, it is REF=FB. However, when 
loaded condition is intentionally shifted by the modulated light switch which 
accompanied for example, the LCD panel display when loaded condition was 
shifted intentionally, the value of REF will increase or decrease in connection 
with it. Therefore, CMP is generated by the compared value. The value of CMP is 
reflection of loaded condition and/or intentional bias, and is calculated as a 
difference between REF and FB (namely, REF-FB). 

[0030] in order to protect a load and a circuit from disconnection (for example, 
CCFL lamp open condition at the time of normal operation) of the place of a load 
-- FB signal -- moreover, it is preferably compared with a reference value (this 
reference value is not illustrated and that of an above-mentioned REF signal is 
another) at the place of a detection current comparator (42). The output from a 
detection current comparator (42) determines the condition of a switch (38) like 
the after-mentioned. The reference value in this case should be made 
programmable, and/or it should consider as what can be set up by the user, and 
the minimum current or maximum current (for example, thing which is especially 
estimated to each member like a CCFL load) permitted by the system should be 
reflected preferably. If the value of a feedback signal (FB) and a reference sign is 
in tolerance (normal operation), the output of a current detection comparator will 
be set to 1 (or HIGH). Thereby, CMP can pass a switch (38), and a circuit 
operates as mentioned above and supplies power to a load. However, when the 



value of a feedback signal (FB) and a reference sign has exceeded tolerance (a 
circuit opening condition or circuit short circuit condition), the output of a current 
detection comparator is set to 0 (or LOW), and it is prohibited to a CMP signal 
from passing a switch (38) (reverse is also materialized as a switch carries out 
the trigger of the LOW condition with a natural thing). In this case, a detection 
current comparator is RS. By the switch (38), the minimum electrical potential 
difference Vmin (not shown) is supplied, and it is supplied to a comparator (28) 
until it is shown that the flowing current is an allowed value. Therefore, the switch 
(38) is equipped with a suitable programmable selector which chooses Vmin 
when a detection current output is zero. When drawing 3 (b) is referred to again, 
the effectiveness of this actuation is CMP. It is lowering DC value to nominal 
value or the minimum value (namely, CMP=Vmin). Thereby, high-voltage 
conditions do not occur in a transformer (TX1). Therefore, the crossover point 36 
is shifted to left-hand side, and, thereby, the amount of overlap during 
complementary switches decreases (please recollect that the turn-on of switch_C 
is carried out in the crossover point (36)). Similarly, it connects also to the 
frequency generator (22), and a detection current comparator (42) carries out the 
turn-off of the frequency generator (22), when a detection current frequency is 0 
(beforehand set point [ Or a circuit opening condition is shown, others of some 
kind ]). CMP is supplied in a protection network (62). This is for carrying out the 
turn-off of the frequency-sweep machine (22), when CCFL is removed at the time 
of actuation (circuit opening condition). 

[0031] In order to protect a circuit from an overvoltage situation, in this operation 
gestalt, the protection network (60) is prepared preferably. Actuation of a 
protection network (60) is explained below (about the overcurrent protection 
which uses a detection current comparator (42), it is as above-mentioned). The 
protection network (60) is equipped with the comparator for protection (62) for 
comparing a CMP signal with the voltage signal (66) acquired from a load (20). 
Preferably, a voltage signal is acquired from voltage drivers C2 and C3 (namely, 
voltage driver connected to juxtaposition to the load (20)), as shown in drawing 2 . 



In a lamp disconnection condition, a frequency-sweep machine continues a 
sweep until an OVP signal (66) reaches a threshold. An OVP signal (66) is 
extracted from the output of the capacitor mold distributors C2 and C3, in order to 
detect the output voltage of a transformer (TX1). In order to simplify analysis, 
these capacitors express the lamp capacitor of equivalence load capacitance 
again. A threshold is a reference value, and although the secondary electrical 
potential difference of a circuit of a transformer is smaller than the evaluation 
electrical potential difference of a transformer, it is constituted so that it may 
become bigger than the minimum critical voltage (for example, the minimum 
critical voltage which is required by the LCD panel). When OVP exceeds a 
threshold, a frequency-sweep machine suspends the sweep of a frequency. On 
the other hand, a detection current comparator (42) does not detect the signal 
covering the resistance for detection (RS). Therefore, the signal (24) which 
outputs a switch block (38) is set to the minimum value, and the amount of 
overlap between Switches A, C, and B and D serves as min. Preferably, from the 
time of OVP exceeding a threshold, a timer (64) is started and, thereby, a halt 
sequence is started. The duration of a halt is preferably decided according to the 
demand of a load (for example, CCFLs with the LCD panel). However, the 
duration of a halt can also be set to some programmable values. After a primary 
halt, a driving pulse is forbidden and, thereby, the output from a converter circuit 
serves as insurance actuation. That is, a circuit (60) will stop after a 
predetermined period, when the lamp of what brings about sufficient electrical 
potential difference for ignition on a lamp is not connected to the converter. For 
this reason, outputting the unprepared high voltage is prevented. Because of the 
behavior as a lamp disconnection condition with the same lamp which was not lit 
being shown, such halt duration is required. 

[0032] Drawing 4 and drawing 5 (a) - drawing 5 (f) show other desirable 
operation gestalten of the DC/AC converter circuit by this invention. In this 
operation gestalt, a circuit operates the same with having explained drawing 2 
and drawing 3 (a) - drawing 3 (f). However, this operation gestalt is further 



equipped with the phase locked loop circuit (PLL) (70) for controlling a frequency- 
sweep machine (22), and the flip-flop circuit (72) for taking the tinning of a signal 
input into C_drive. When 50% driving pulse of Switches C and D increases CMP 
level and it is shifted to right-hand side so that I may be understood from a timing 
chart, the overlap between Switches A, C, and B and D increases, and, thereby, 
the energy supplied to a transformer increases. In fact, this corresponds to high 
current actuation of a lamp (for example, needed by increasing a REF electrical 
potential difference manually as mentioned above). On the contrary, the energy 
supplied decreases by shifting the driving pulse of Switches C and D to left-hand 
side (a CMP signal being decreased). A phase locked loop circuit (70) maintains 
the phase relation between the feedback (based on RS) current at the time of 
normal operation, a tank (based on TX1/C1) current, and **, as shown in drawing 
4 . a PLL circuit (70) -- desirable - a tank circuit (upstream of C1 and TX1) signal 
(98), and RS from ~ it has the signal (above-mentioned FB signal) as an input 
signal. CCFL is lit and the current in CCFL is RS. After being detected, a PLL 
circuit (70) is started and the phase relation between a lamp current, the current 
in a primary resonance tank (C1 and transformer upstream), and ** is locked. 
That is, PLL can adjust the frequency of a frequency-sweep machine (22) about 
all the suspension factors that bring about effect to the capacitance and 
inductance like distance between the mechanical components, and the lamps 
and the metal chassis of the LCD panel like the wire between a temperature 
effect, a converter, and the LCD panel. Preferably, a system is [ a resonance 
tank circuit and ] RS. The current (load current) along which it passes, and the 
phase contrast between **s are maintained at 180 degrees. Therefore, a system 
finds out the optimal point of operation also regardless of the clock frequency of a 
resonance tank circuit also on specific load conditions. 

[0033] Actuation of the feedback loop in the circuitry of drawing 4 is the same as 
that of what was mentioned above about drawing 2 . However, in this operation 
gestalt, the timing of the signal output initiation to C_drive is controlled by the flip- 
flop (72) to be shown in drawing 5 (b). For example, at the time of normal 



operation, the output from error amplifier (32) is controlled through a switch block 
(38) and (****), and is given as a signal (24) as a result. The amount of overlap 
between Switches A, C, and B and D is controlled through a comparator (28) and 
a flip-flop (72). A flip-flop (72) drives Switches C and D (please recollect that 
D_drive generates a signal with complementary C_drive). Thereby, the stationary 
actuation to a CCFL (panel) load is brought about. When CCFL (panel) has been 
removed at the time of normal operation, CMP pulls up the rail (criteria) of the 
output of error amplifier, and starts a protection network immediately. This 
function is forbidden to an ignition period. 

[0034] Alternation-like [ the trigger of the switches C and D which let C_drive and 
D_drive pass ] as a result of a flip-flop circuit (72) in this operation gestalt as 
shown in drawing 5 (a) - drawing 5 (f). As shown in drawing 5 (b), a flip-flop 
performs a trigger on a target one by one. For this reason, C drive is started (and 
D_drive is started on a target one by one). About the other mode of operation, it 
operates as well as having mentioned above with reference to drawing 3 (a) - 
drawing 3 (f). 

[0035] Now, drawing 2 or the activation result of the output circuit of 4 is shown in 
drawing 6 - drawing 1 1 . For example, drawing 6 shows that an output serves as 
16.7 KVp-p, when a swept frequency generation machine is set to 75.7kHz 
(overlap of 0.5 microseconds) to an input called 21V. This electrical potential 
difference is insufficient for ignition of CCFL to the turn-on of CCFL, when 3300 
****-p is required. When a frequency decreases even to a 68KHz grade, the 
minimum overlap generates about 3.9 KVp-p in an output. This is enough for 
ignition of CCFL. This situation is shown in drawing 7 . In this frequency, overlap 
increases to 1.5 microseconds, an output called about 1.9 KVp-p is brought 
about, and the lamp of the impedance which is 130Kohm is driven. This situation 
is shown in drawing 8 . As other examples, drawing 9 shows actuation in case 
input voltage is set to 7V. In 71.4kHz, outputs are 750 ****-p before ignition on a 
lamp. If a frequency decreases, output voltage will increase until a lamp is lit. 
Drawing 10 shows that an output serves as 3500 ****-p in 65.8kHz. As control of 



a CCFL circuit can support an impedance called 130Kohm after ignition, it is 
obtained by controlling overlap. The electrical potential difference covering CCFL 
to a lamp called 660Vrms(es) is 1.9 KVp-p. This situation is shown in drawing 1 1 . 
Although not illustrated, the activation result of the circuit of drawing 4 also 
serves as the same behavior. 

[0036] The difference between the 1st operation gestalt and the 2nd operation 
gestalt (namely, existence of the flip-flop and PLL in drawing 4 ) does not bring 
about effect to the whole parameter of operation as shown in drawing 6 - drawing 
1 1 . However, the addition of PLL is for canceling the impedance which is 
generated in a circuit and which is not desirable, and can be added also to the 
circuit shown in drawing 2 . Moreover, a current regulator circuit is omissible as 
mentioned above by adding a flip-flop. 

[0037] Therefore, it is clear that an efficient ecad DC/AC converter circuit which 
fulfills the above-mentioned purpose and an above-mentioned target is brought 
about. Probably, it will be clear to this contractor that modification can be added, 
for example, in this invention, also although kicked, if it is this contractor, the 
thing for which it has indicated using MOSFETs for switching and which 
reconstruct the whole circuit will be recognized so that a BJT transistor may be 
used, or so that it may be used combining the transistor of the type of the 
arbitration like MOSFETs or BJTs ~ I will come out. Other modification is 
possible. For example, the drive circuit relevant to B_drive and D_drive can be 
equipped with a circuit usual collector type. It is because the related transistor is 
grounded, therefore it has not floated. Preferably, the PLL circuit indicated here is 
a general PLL circuit (70) well-known to this contractor, and it can be 
appropriately changed so that an input signal may be received as mentioned 
above and a control signal can be generated further. Preferably, pulse 
generators (22) are a Pulse-Density-Modulation circuit (PWM), frequency-span 
modulation circuits (FWM), or these both sides so that **** [ this contractor ]. 
Similarly, a protection network (62) and a timer can be constituted from a well- 
known circuit, and they can be appropriately changed so that it may operate as 



mentioned above. Probably, modification of other circuits will also be clear to this 
contractor. Such all modification belongs to the pneuma of this invention 
specified by the attached generic claim, and within the limits. 

[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the DC/AC converter circuit by the conventional 
technique. 

[Drawing 2] It is drawing showing 1 desirable operation gestalt of the DC/AC 
converter circuit by this invention. 

[Drawing 3] Drawing 3 (a) - drawing 3 (f) are drawings showing the example of 
the timing in the circuit of drawing 2 . 

[Drawing 4] It is drawing showing other desirable operation gestalten of the 
DC/AC converter circuit by this invention. 

[Drawing 5] Drawing 5 (a) - drawing 5 (f) are drawings showing the example of 
the timing in the circuit of drawing 4 . 

[Drawing 6] It is drawing showing the activation result of the circuit shown in 
drawing 2 and drawing 4 . 



[Drawing 7] It is drawing showing the activation result of the circuit shown in 
drawing 2 and drawing 4 . 

[Drawing 8] It is drawing showing the activation result of the circuit shown in 
drawing 2 and drawing 4 . 

[Drawing 9] It is drawing showing the activation result of the circuit shown in 
drawing 2 and drawing 4 . 

[Drawing 10] It is drawing showing the activation result of the circuit shown in 
drawing 2 and drawing 4 . 

[Drawing 1 1] It is drawing showing the activation result of the circuit shown in 
drawing 2 and drawing 4 . 
[Description of Notations] 
12 Power Source 
20 Load 

22 Frequency-Sweep Machine 
26 Inclination Signal 
28 Comparator 
38 Switch Block 
40 Control Loop 

42 Detection Current Comparator 

50 Drive Circuit 

60 Protection Network 

62 Comparator for Protection 

64 Timer 

70 Phase Locked Loop Circuit (PLL Circuit) 

72 Flip-flop Circuit 

80 Switch 

90 Pulse Signal 

92 Complementary Pulse Signal 
TX1 Transformer 
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[Drawing 6] 




[Drawing 8] 
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[Drawing 11] 
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fzubco d c/a c n yA'-^ @gre& -5 t , 

SrfSW;::*-^— 5 'yT-f StFS^X-f -y^fcj^m 
2ffl£&^«-A-:7 «yTtS#ak^>f -yf- 
i: ; ^xfi^i^l^ft^A/kXfgMgfc ; IfflB 

Jv\,zm^*%M-f& kthiz^ friem i ffifciVMia 
m 2 ffl ■v^ffM'mmmm-fh tub 

afflbEBb ; -iKffllfc-iKfflili: ZJilX^h bbi> 

t , fr t e-«= , frt am 1 ^eto& t mi am 2 
ofrfaz^fitfi^sii^ji^fc ; iiHMfcfiia»@ 

Zmt? 4 - HA* >y ^fi^^te^S fc#>tf), 7 * - F 

Bffiaig»iiiK(i, mm 1 a& £t«m2ii£&Tnt 
j»^>f vf-^aiwttJBsaawtflioiftiT, mm 
i%m^wk<^xA vi-t'o i<7)m<D7$—^-7-yyn 
mmw-rh mmm2m.mmmcoxA >yf- 

if 5 b^lB^:*-^-5y:riiSIB£fW»U iftfcJ: 

%<kh mmzm->\ ^x , BffiemEji t mm-im t 

[ mmn 2 ] tmm 1 sffle>®mz& 1 ^x , 
fiiaA^«j±i®*\ d cmEEjiT^s 1 t zwat t& 
m. 

[ imm 3 ] it *n 1 sfflnmizts v . 

mwixmmi. mamimm-tmm^xA -y^ 
a hcom ufy ^fc*rLTf*te3*uc , ism 1 xa v 
^<mmmm\m\zmn, 

mw,2;vuximn. mtmim^wk^xA 

oio%oi%2xA vi-lzttlximztiX. WM2XA 

mzx 0, i?ies5ifis*-ta»<ox>f -y^fiiam 

Uf; f-iDaKBRJB t Iff am 2Xfy 1~<78ffitm fc 

iuiaiB»)0if^\ iuiam2A^xft^ta^'^ 

"Cm 2 fflffiA7kXf|-5f-££fiS l . 



wiem 1 mt/mmm 2 raM^xfi^ miam 2 11 

x-r -y^mmtowa«^&$ij«L, 

i 0 , mMm2m%-tmmcox-i -y^mtm 
\xav j-mmim t mi em 2^7 t 

[ft*3B4 3 lf*JM 3 iatlO0£#tfcUT . 

mm 1 fife j;v'ifFiam2ffl^ ^-rsitox^ -y 

imm 5 ] immAim^mmzis^x , 
mi&h?>i;x?fi\ wmwmizftLx&rtA rx 
t ztuzffl&x&hjyitxfizftLxmtmiztix 

mmmmt ztix^z t # tttf[iamj±«^t?iB- 
^0 iwfii-^w 1^1 wm. 5 i 1^ x * a -Y- ^mm-rsj: 

at=5r^TV^;i:^#Si:i-|,0K o 

[If *i| 6 ] !f*JS 5 iBtt-OEISfctsv vt . 

Miaii*x >f 7 ^\ ¥A h ts, &zt mm t -r 
mwixm^tmrnm 1 mwvuxm^t^m^im 

Hj&\ 15/180' 

tuiam 2 > ^vxm t msm 2 ; t ^ra^) 
tiffins, ftiso* 

^ixt j: 0 , ffiam 1 wmim t frtam 2 z»m& t ^ 

[|f*i!8 ] IMil7lBKO@^tfcv^ , 

Miam 1 a * ^r«*^x ^ ■y^Mmm t mi am 2 

LTffii^$ €^ £ mfet& i a t^r o T ^ !> t Ik 

umm 3 if*if 3fafso0S#tfc^T . 

I!?ia7 ^ - P^^/^TWH, t HfffE7 ^ 

- k a .y ^ fi^ t * km txm 1 ftm^zm-zti 
tbcom 1 JtK^ . mm 1 ^fi^ t mzmwm t z 
imLxc\tit>m 1 RMmt\mm^b(7m^iz.mz 
ao'i ^m 2 ffi^^-s^-t s tzmrm 2 jti^f: , 

^ h z\ t mmt -th 
[if*isio3 m^m$m<v®mz&^x . 
m^y 4 - mmm^m^xmi&WAvm 

imcm 1 1 3 mm 9 mmz& ^x. 
mi? 4~v^y?)i~rmti>K $t>tz. mmiit 
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a ~im<r>m >x , mmm 1 $,t>imx°$> h &h 
[ if *n 1 2 ] mm 9 nm^mmztiK ^x , 

i mm 1 3 ] imm 9 mm<o®^z& \ ->x , 
^' v ? ft-^-^ffi t a-^v ^x , m& wx £ sijtp-r 

#2: £Jt«LT\ lulEt^t^l>ffllEmJ±ft^ffi^ 

i mmn i 4 ] it *n i ieim^ £ i , 

frlE^°^x^^*\ 5 0 % b &ffiJt*lM ? 

m.mmmmtx\^z\bmmb^z>®n« 

[ If *if 1 5 ] If *JS 1 tEf£<7»t£l , 

friEt^^', 1 o s fcissRcoftBrs&tt^ yr ( c c 

FLs ) £ffl£"O^;:i:£4W&i:-t40». 

[ if mi 1 6 ] if mn 1 fsf£<7«t;m ^ , 

^w? y ? mmmix ; t t nu& . 
[ n *ii 1 7 : n mn 1 mm<^muz^ >t , 

lwfEz;»\ MfEt^t*f LTM?[Jf^§ii5t^f y^" 

[IMII18] CCFL^t*fLT«^jS:Sl-rS 
tzfocoayy s- ? @£#T'I> o T , 
mJ±i!Sfc ; -MliJfc^Mifc i^LX^h^mb ; fT 

fE€J±«tf)iE-Mifc^r B iti5v^m 1 mmm*m 
BuiE-Mifc^r B itfe^TH2wm^^fM^«. . s& 

LH^H^h ; ;wxfI^£^^5fc£>co;wx&£ 

4fgfc ; mmmznhxmmztix , y^-w^tm 

xtmbmmy a - wvtm^t £3#rr s 1 1 1 
t , ffiEM^tM ixm^w^ uu x 0 mwwx 

m^bmM? 4 - ^ft^-fc fcS^VT , frfa^ 1 

tim&mts x vmti-mmzttLxmm~tz> tz^mm 
m%b ; zmix^&zbzmibi-zmt. 



imm 1 9 ] it 3<ii 1 smmcommzti v , 

i?fEig»@^*\ mng»^, ^211160^, i?3,fg 
IffEmiM^^-rx^ mi h7yy'X^j;y' 

|iriamilBKi0£#. MIE^2»M. lulES3li«)0 
tiitX, frlEm4lgft@ff^\ filEmi h7>i?x 

xmmztL. 

mm^xmmmmm 1 igt&@s#t^LTf*^§ix, 

izmtxx-i -y^yf^iu 

mm, 3 mmmu\ mm; vixm^zm^xm 1 m 
®^>vx\mbm\\mb it ^ i.^^z. mam 1 
mwvixm^mmmhyyisxfmLxm 

mmWMm^bmm7 a - ^fi^i:3&*JtJ«!§^S 

S»2^/^fi#Ji, lulE^2lBKlEl?&tMtTfft*&$ 
ft. i^tiO, 1ulE^2 |trlEffi2^° 

lulEm4 tulEffi 2 ; ^m#t3E^v ^Tffi 
2ffiffl^vt,xft^^«t, mm,2Wfa^)V 
xm^m%mAyyyi;x9{zn^xm&L. mz 
iO, IfflE^b^y^x^^ tulEJS2lilf;\7^fi 

Miemi h^>-y'x^tlulBm2 h^y^x^fccoiBJco 
Rif#Wffl. fcJ;V\ frlBm3h7y>>'X^i:fflEm4h 

izMLximztLimmfflm-tixoiz^^x^iz. 

[fi*lS 2 0 ] If *JI 1 8fEfS«#fcfc V . 

tm> vi/xim b mmm 1 mw vuxim t <^m<mm 

mt)\ ^18 0° 

mKH 2 y wxm^r b mtm 2 ffl» t/^^ t <^m^ 
<mmp, mi so° 

»^xm^t Hfrie®2^°^xm^t *\ ffrtE^ 1 w 
imffizm^xemMmmmtz h^b^ti. 
msm 1 wxim b mmm 2 wx\m t 
±K mm2WWM%rm^x<7)m^\mmm-thi> 

Vb^tiXVih^bltWrnbthmti. 

im&2 1 ] memi 9mm<v®mzt5^x . 

1Mi7 < - >y ? |fj|E7 - -y ^ fS^ t 

rnmm^-b ztmixmi ^tim^^m-itz^m 

1 ib^fc . mm 1 K^fi^fcMIE«i^fc ^ib^ t 
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x^&zt&miti-&m. 

i mm 2 2 ] mm 2 1 mm^mmz^x , 

[ If *II 2 3 ] If *lf 2 1 fEfS^EBS fcts V vc . 

II5imJ±ffi»0lf^*\ rofE£#fcjEra&>l>mEE£A*i: L 
TStIL. MIEt mzfrfrh ml E*EE<z>fifc*-3v . 
f[fE^x£^£§[J«-f £ i 3 fc&o T^l> £ f: 

[ If *II 2 4 ] If *If 2 3 IEf5«0^ t*3 1 . 
f)IE}imJ±ffiil@^*\ ml Et^t* 1 * 1 £ mffift^ t m 
tam 1 tti^fi^t £tt^LT , mfE^VP^^Sti S 

». 

[ If *II 2 5 ] If *II 2 4 lEtt^HB tti Wt . 

fTfEM«i^\ MfE^ v-0»fc i oT^JfcSfU 
J3f5£i$iat;:;bJt o TIW«$ ft 4 i o o T v ^ ; i: * 

\m&2 6] M#S2 lfEKOHlKtfc^T, 

fulE^74i^£MLTt#M$ft. frlE7^ 
- -y b LTgfflU 117 ^ - FA' - y 7 

msmmmzm Lx^&zt wmt-tz mm. 
[ mmn. 2 7 ] if 1 9 mmnmmz&^x , 

w;n:?ij®^ft-o^ 1 1 1, ffrfamjiiifciviw 
m-mmzttixmmm$ti, 
wmm2hyy ; jx9bmmm4hyyjx9bti\ s 

WiE^JSN^ftT^S t b i> MBmJB&kJ^'M 

iE-iJcfflit*r ixmmmz fix v ^ <r t s- -ts 

[ IMiI 2 8 ] If l 9 fEKoHIKfcis wc . 

§ £> i>z . Mia# f^yy^; £*t ix&mmz fix v * 

SlRi.X>f ■y^UfSU 

^b^A 7f^^5lifKfev^li. lulE^lWmg 
(ifrfE® 2 »€S£#^a-o T^fu!E-&M^<7) 

[|f*if 2 9 ] |f*if 1 8iBtttf>EKfc:tsvvT , 

[ tmm 3 o ] n *ii 1 9 1 EfizOTtts wt . 



miBm 1 IgftH^fc i V'filEm 3 IgftHff^^' , F-f A 

iriam 2 w®m& i vfiiEm4 igft@ff^^\ 7 - b x 
[it ^ii 3 1 ] mm 1 9 iE»^@£#ti5 1 , 

MIEm 2 li»J0£#fc i WmiE®4 IBtJ)0|f^^\ § £> t . 

msn i ffl» N°^xfi^-fe «t vmiE® 2 mw Vixim 

Umm 3 2 ] If *H 3 1 fEf^EB&fcfc v . 

m?M2mM®m\ s^t, miEffiMi^&^-rs 

itzmmtm ix v ^ c: t mmb -r s @£#. 
[if ^ii 3 3 ] if T<m 2 1 fa«to@£#ti5 ^ ^x , 

|irlE^2^7^ff^S^§tlT. MIEm3b 

mmmm 2 mmizttixmm 2w*m^m 

7 'J 7 770 >y 7W^fifiLTl^ i t Sfii 
>7|,M^ 

[ff^IS3 4 ] ff^II 1 8fEtt<0HIffittiV^, 
$ tt. mrlE-MBJl*^^ 1 A?Jft^t MIE7 * - F 

^-7"(PLL) 0£#^ftflL. 

ISP LL 0£§ii, ItJlEm 1 X-h b MIEffi 2 A?J b <m<n 

mmzm^xm^v7M^<n)vvxmm\mth 

[|f*i|3 5] M7fff(cMLT€7J^fe^t--&«tT 
+in',i2j|.;-/^ .y^y^HJJ^^ffiffl LTlOW&ff o /iftTj 

DC€ffii^*fiL ; wMSSBb^mmo^mmzn 
bx, mimmmmfM-t^rz^Mi hyyyx? 

HkXfm2Yyy'Jx9mmthbbUz., lulBmJI 
Sfc MIE^JI^IulE-Mii: LT . % 2 »«g£# 
£^jS-tS)t*^3 Yyy'Jx9iii.XfmAYyy=J 

M^^Jfit ; M#fclflESJ±^^r.M|iJfc ^fSML ; 
fulEfiff *^07 ^ - K^'v ?fl^££fi!c t ; MIE7 ^ 

KFlE^l h7y^X7fcMIE®2 b^yy'77fc 
H?fEm3b^yy'77fclulEm4 b7yy'X7fc^Wfi 

[If *H 3 6 ] If *JS 3 5 IE»7)*Stfc t ^X , 

mESSl b7yy'X7fcMIEm3 hyy'Jx^ 

b immzmm t^^Mtam 2 f ^ y ? 
ie# n 7 y yx 7 r B i^ mmto ?j syyzt&zt&m 
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[tf*if 3 7 ] mtm3 sim^m^v^x . 

3S>fc, i?lfflflfl^fci;V'Sl2fflffifI#££j£L ; ffi 
mm^tkf&l ; fflB«imi^fcf-rlB7 ^f-KA-y 7fl 
^bZimt&ZbfcX*). H2^7kx|P§-£4ij£L ; 

m^vixm^mami h^y^^izfttxmtt 
i z. 1 t i o , i f 7 y yx^amwwmwm- 
hhhuz. mm, 2 ) vvx\m?tmm 2hxy : Jx 

>vx?<7mmimmwtz ttt>£. mim2mm 

jwx ff-f - Sr mWM 4h?y yx 7 izltf L X ffi&t 5 £ 
fcfci: 0, iSH4 f^yy'X^WiltlJiiL ; ffi 

tern hyy i Jx9tm^2hyy : Jx9^mmmm 
*tm l § t tiriam 3f7yy^^ ffiam4 b 5 > 

[IMII3 8 ] IMII3 Ttas^atfev^T, 
mis 7 * - b-M'-y tm^tgmm^t am-ti ztiz 
x'oz (D&mmmzm^xm 1 t ; m 

m 1 # t mmwrnm^ t ztmt iztizx^m 

[ii*H3 9 ] m&3 5 ismnumtztiwc , 

^4flgs*MP-f s ; t mmktmm* 
[if*n 4 0 ] ft5f<ii3 5tm^mzhYx , 

§ 6 , mriE7 - bvs; > y ? fi^S^VT fufB-AVkx 

[ii*ii4 1 ] mm.3 5im^mzaYx , 
§ ^ t . fiffin >y 7 mmztt ix , fria-Mt»^-?> 
mjEESrH-ns 1 mt . mtmmwLxmi&mtiit: 
mtm 21m zimi; mmm 1 im t mmm 2 m 
^b^mcDimm^uy 7 ix, ztD&mmzm^^x 
Mwm^z&j&L ; zcommim^m^vux^^z 
MLxim-t 1 zk^zx^j, m&&im^tmm2m 

■*§■ k ^m^ii^mzm^ ^XmiiJ vux m^co; VI 

im$m 2 ] mm3 nmom-tes^x. 
mian 1 Si^im t mmmm^k zitwttz z k 
^)mmm2^nxm^^'thi l zmLxii. s&t. 
luiBffli^i^ k mmm 1 a^^t ^o^ontao'i ^ 
xffi§ffi2wxm^*&&t& z k iwskt-ti^ 

[0 0 0 1 ] 

fin ^un&xA vj-ymwizmmixmm 
ixim$tL&ntsmmtz£dt:mm3> i-n- 



J6?yy° (Cold Cathode Fluorescent Lamps, CCFL 

S ) {zm&^iih. LfrL%&t>. at&tf,iiii; n 

ttix*9tmvmmmxfoz>zkiz, mm^Khxh 
ho. 

[0002] 

m^mmxx/^mmmLXo kt&mm] mi 
a. mmcvccFLizntx^mm^x^ ( 1 

0 ) ^LTl^o ^tO^XxAtt, KLT, ««( ( 1 
2) k. CCFL«« (16) fc. 3ybn-7 
(14) fc. 7^-K^''y7^-T (18) k. LCD 
A*rt, (2 0) #g=t0 1om±t07V7° (CCFL) 

k. &ffix.x\i&. mm ( 1 2) a. ( 1 6) 

LTDC€J±^fftm-r-& 0 0jS ( 1 6) (i. N5yy7 
7 (Q3) HU3V>n-7 (14) tioTMfll 
§tll> 0 @S& ( 1 6 ) Royer@g#fc LT^ttOge 

*®0S^T-fci> o ( 1 6 ) a. 

Lli:C lfcHio-CKJtSftS. N1-N4 

h7>-v'77 (Ql, Q2) SStililL-C, gift 
(Nl, N2) <DfflW^^-TA^mi±£^$l 

=5r§. «K (N4) ^I^$tiS«J±a, b9y^x7 
(Q2) ^-^^77^a, h7y^'77(Ql) 

a. #st^$^3L7 7 ■ xs <m&)mvxL-> 
xmmth. ^kn4) tsse$nfc«EEii. 
h^y^'77 (Q2) iiif^(;f*lt-rs . hyy'J 

77 (Ql ) a, ^E§f (TXl ) 03 7ft<7«^f& 

[0003] Mfts#ta. hyy'Jx^ (qi ) 

*c) m^tJi^L, ^jsitpg^iismjia, mat 
jfeH-s. . h x y vx 7 ( q 1 ) a . fi&*nttffij&> & ?h 

fL. V CE ^'Ji#LT, ^H(N1 ) ^zhtz-jx^ms. 

^77 (Ql ) W-^7L, ^tLtiO. 3Tfl« 

m%fftorfirtzW&LX. S6KN4) t«SiE^^e 
L. h5yy'77 (Q2) £7-y^y§^!» 0 
(N4) t!M3§tL^€ffia. 3r«ic»s 
ST'b^y^77 (Q2) £t&ft«a«;!tf§t-!> 0 

[ 0 0 0 4 ] >f yrt-?®m ( 1 6 ) a. ifc&ftfcHS?) 

mmmmmz . h ? y vx 7 1 mm t ^m^mm 
%immmmmmizmfrixYZ> a mix. ci, q 
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IM) 0>fc«>K, 0j» ( l 6 ) (i, #M^E£6BMiJ«t 
jlffl-tSClfcs&^^iV^ -WfiEiltt, Hlffi ( 1 6 ) CO 

i> 0 ccFLt#t5iffl$tL^fc#t;(±. mm. CC 
mm ( 1 6 ) ^sa^g^-HTiftfH-s^fcofc 

[0 0 0 5] ffiWKoj&^igW^r.Mi, *H#ft 

5 , 4 3 0, 6 4 1^ *H#ff BfliWffl 5 , 
6 1 9, 40 *n#ltB^W® 5 , 615, 09 
3^, *n#i™*D«m5 , 8 18, 172^ tjlft 

eixh-ox. 2fk\mwm.oy^xhnx . mm. 
mm^^xh^x. mv/ttdt, mmmn 

i>0DX%&> JD^T, lO^^iiM^CCF 

LtT'tyyv bzmix^imirtzii, nm**^ 

?yxt>mAZtiXL£^X, ccFLSt^yt- 

KmmmMtzm&t&tzMzii. mmi. ccfl 
£?!?£»i^^^#iiM yv-yyzz^&ixffi 

k£fflgt&i<7)k-fl>. Ltzffi^X. JilB^^ML 
#4 k k t> fc, SS&*T£> D , CCFLs OffffittBi ^ 
jfckfcfr 3 £ k . tffifcffifcLSrVTOjfWWtf't 

[0 0 06] 

coxfc "9 , & l c d ) ^im^mmmmn h z. 
t vx # , ; j o , y x xAomutt^ jfn ±s ^# 

[0 0 07] *i*H;f;t«\ fjftdtf LT 

Mffli t o^m^J £ feJi^ htzUbWC/AC-nyrt—? 

mm-fo^x, A-nwmt ■, mmmzMLxmiRmz 
mm $ *l s m 1 a $■ •> t ? v $ 

OX^ >y ^fc i t/H 2 fi£ %~tm^Z7f~J <-y <y T*f 

>f v t^'JS 2 SWSH^riH-S i c 7 ) k $ fix v ^ 



mwt-<!zwtmixu&tki>^ -Mit, mi 

£ 0 7^-K^'v^^-7W«. t^kigttES&kf) 

m^T. miffl^MiOX^ >y^k"3 L^PhIo^--^' 
-5 vTmmMW-f&t k tt, m2ffl^^^OX 

t i 0 . 7 - hv n .y ^ft^-fe i ^t/^m-tt^ < 
k tis^w^s^v^ . nj±uk-<%Mk &mtt& <t 

[0008] AV^fl^^® 1 fflffl^Vk 

x^**jSL#4i-5t:, tin. ^JVXimt^WM 

a. mi&mi-mm.cDxj yi-cDd-h^mix^ yi- 
iznLxm&ziix, mixA v^<mmmsmw*z 

ffll^^i, ^<ki>7^-^s->y^ft-^k 

Jt^tLS^kt^O, ^2AV^ff^«§tl, ^ 
fLtiO, ^UM^M^X^.y^ffil^^'y^ 

k m 2 x a >y *m®?m k cornea it s * 

^2X^ >y^tMLTf*f&$ilT, ^2X^ •y^^ffl 

x\m^zm^\ ^x%2 fflffly « t . n 1 ^ 
=t vm 2Mw^>i uvu>. m 2 mmtmmcoxj », 

[00 09 ] >Vi£wE#tfcv^{i, H^t 
[0010] 21^±I^. DCmJIiJI^^flk ; milidfc 

^ffi^o-^fik t^L-c, m 1 mmm*Mfct&ti 
bbcomi Yvv i Jx^axism2 v^y^x^^mt 

hkkUz^ mSMk^S.mco-<mki l zMLX . %2 

mmm*mm-htzibo7M3Yxy=jx9 toXx/mA 
x^xm^^ML ; m^&z^r.mmzMix 
-Yrtv?m%b> vi-xim k it mm- 1 ^ t iz «t o 

SI f7yy'X^tS2h7yyX^ti3b7y 



(7) 002-233158 (P2002-u58 



[ooii] ns»S!:si 't!l c c 

xh^x. msmt -.-^mtzjimt^Lx^m 
SMb ; m&mt^mtcormz^xmimm&m 
mm*. min**trt*4 ^ &xv, msmt- 

k ; JVVxm^*&Mi-&fii#>v>JVl'XmL%k ; MM 

mixmmztix, ? j-w>y?m^z£m-t>t: 

ft«, 7 4-Yr\<y7m%k ; ^)VX\t^k7 

■v 7\mk^mthkkh^z. ccflMm^MLT 

mmmini xo^ixm^k 7 < - y^-^im 

[0012] jd^t, mimtmrnizti^xa, ?mm 
zfiz» mmmm, miwmm. &2wmim. m 

3mnm. tsitf, £4B»HljfrHll*., Hl*f^=5r 

•t^u <yi-t)K mi hyy : Jx?&£v : m2h7> : Jx 
axximAVyy^xf^Lx^^ mwmm§. 
v. mi hy> : Jx?. m2 vvwx9. m3hy> 

i?x?^ HXlf, %Ay7yVx9<n&*aMm7A> 

miximzti. mz£V), mi b5y : J*?&. 
;viximizm^xmmwvixm^bM®m 

yiSxfizttLxmL, dftfcJO, m3hyy;yx 
t . mmmt 7 < - timtpttrntiz. <r t 

tiO, m2A;^m^*fig$*L5. 112^71/Xfi-f- 
(±, Sl2lffl«fcSLTf±f£$3fl, ClflfciO, 82 

§ixi> 0 m4,igt&@^\ m2Jwxmmzm^xm 
2imwvxm**m^ s^t, H2»^7fi 

^£3S4b7ys^?K#l/t{ftfeU -rfuriO. IS 
^y^"§ixl> 0 jfWmztoX-^Xli, mi hyy'Jx^k 

m2 h yy^jx? k<vm^mmmm. axu. M3h? 
y^xftmA h?y : Jx? k^m<vmmmm. nzti 
?tii>K tits Lximzti&mnmm-t&x o t 

mi mw vixim tm 2 mw wx\m kt>K> * 

)VX\mkm2^VX\mkCDZKJctlfrt>Ai®L%tlh 



zkizx*)^ mim» vixm^ t m 2 mw wx\m 

kh. tfz. m%MfiZV*-rt-5v7t&£otiZLX 

tmzti, i^tio, mimmm§k\±immzm2 
mim&zmLxnmzMLxigjimmzizz* 
[oonlit ^xM-^tmifflffi^xfi^fc 

&180° tV^fifflMT"t-oT#lfiSc§tl. 

^xim km2 mw wxmmx , siso 5 t ^ a & 

[00 14 3 ^1 USt^Sltis^TUffi^^S 3W<- 
^0KtiDi.T. ®2^ffi»;fcUT(±. ®2^7PX 

v+w&iix^h k%\ l ztmm2wmmuznLxm 
2n)vxmwm-th7 u 7 77n77@wittt 
tii, mix. m2mmmmu. -wm^vmiAii 
m^t7 4~v^v? {mz&m ttzm 2 x^mk it 

tLfcfiffln.y^-7(PLL) H^^ftflLTV^ 
l>, PLL0jfS(i. miA7itm27,7:fc^r H lofiffl^ 

£jt«e l , ; wffifflnta^v ~>x > vixm^cvvuxm 
mmifzMzsvux^j&mzttixfflmm^zmm 

[0015] Munnimmizts^x , nt u->m 
a. 7 a- KA-.y vw^kwrn^k ^im^xm 1 bj 

^I^-^4i)fri.^ft«ffi l ib«^^L/i7 -f - fa 

v mmfv-7'^mtx \^h.mi naiim t mt$% 
k%mixc\fit>mi t mmm^ t corncob 
mzifcs\i ^xm 2 &wmz£$Li- h t&>m 2 jtisss 

& l< ii, 7 < - pa 7 ^m^^LT h u *'-ft^ 

*4Jj&t4fc»W«aDttaillIBi:, HlJt«SfcSl2Jt 

x, mi ^\mxh & m s wiJS£g/Mi^?a s 

#5. mmm'bwmiz. xa vwznLxw&zti 
[0016] ^st. wjj^zmmmm^zav^xii, 7 4 

- b*^* >y 7 ft^ A* fc LT5f M L 7 ^ - K a* -y 7ft^ 
*ff#i: £§HL^ ^mJIfi^ fc^ltUTjft-^-fc^Jrb 
[00 17] 

s Li«ff» xmi t Mmifmmmixmm 
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a, J£v^ffl£WLfc&«0T*ot\ ^ft<oft^fflt 
[0018] *^BJ^«ffi^#a^ itXMi. 

ho, 

[0019] m:hm^xh^xMmm\mth %><r> 
sjt xmmmt ix. ccFL^;^#agLT 

f)C C F LOMWtizWi^tlh t> «T"(±^< . ^5e<7)JS 

i. 

[0020] wmttiii, ^wm, 7 4 - KA-.y ^ft 
^kjviximt zmRtx 2moxa ■y^co^-ymm 
mm& ^ti/zx^x, mm ix ambmm 

a, «^{±, *o-ij<w*%tx4 y^zx^xmm 
zKtzmimmm&Lx, mj±mitix) nmz 
ttbxmztiz. mniz. aa^«HL 

xa vi-cD?->7t>t)mmziitztzi<z^ mt\i±, 
^m^m^txA "/j-izx-ixmf&ztitzmwg. 
®m&ix. iig£.mixLx) %mzmxmk% 

mtizttzx*). xmuza^xa* ^-ihtitz^M 
izn Lx\m^tih mn*iEmzvmt t^t vx § 

mmmzMmmz^-comimmmx-h n x , @s&#» 

ftiifciWIS. iSftHiB 

[0021] H2 ts^-mssHa, *^t«tsfiffl>' 
7 h to^7"u -y iy'mco-^ams.xA vi-yr& 

*IT»^ 02 Hil ( 1 2 ) fc, 

mmm^nrntmnimcommmm-xA vi-t 

lXWMZtv&m.wi 7f (80) fc, &XA yf- 
£KIrtSfc#>0>[IIB& (50) fc . ( 5 0 ) 

*f LTS»^X^f±^-f|,^M#5^ (22) 
fc*£ffi£(TXi) (fK(TXi)^«Jf 

■YA'y^ (CI) fcti-5rjgrit$*l3t^^y^0l& 



^Jffl^-T (4 0) HH^T^S. 
[ 0 0 2 2 ] MM ( 1 2 ) a. ^-XxAfcMLTjIffl? 

*ua^. 'MTx/mmm 00) 

#\ «mp6sn9is^fcftt ($[J«;l—t (40)^ 

jwimwih (22) i\ wckmmttz^xmzti 
m%MM& xxmzmcxh -oXT^zm^th «t a ^ 
{-ttzh-h. wxmimttzixiz'mmm) 50 

mmm ( 2 2 ) a. L<a, ^*J; o^*i<o, 7° 

n^i^£JWM^4^ „ (»?[^ ( 2 
2 ) j&»&<0) y^Xfl-f- (90) {4. B_K^-f 7" (X 

•/ i~_Bco y- h w\m~th tztb <d v?a y ) mix 
imzti, ^y\k. A_v7A7iznix{mzfi&» 
A_YyA 7a. mnwvuxm^ (92) tmrnm^ 
(26) t z*.m-%> . f^^j; a fflfflw^/^m 
^ ( 9 2 ) a. w^m-f - (90) t aeffi^ 1 s 0 
0 Wz^xm, W ( 2 6 ) a, ;m^fi^- 
(90) t 9 0 0 -ftm h <nxh h . m#ki 

So ffiftfl-f - ( 2 6 ) a, ibK§s (28) tfcl^T, ia 

mry? 02) frt><7)ftts{m (24) aixn, 
cMPtmtih) kitrnztii, iw;«to. m# 
(94) . im® (28) *^<oai^fi^ 

( 94 ) a. ^Ittt, 5 0%OtiifT£«HM 
T-fc-?T. C_b'7^7^MtTffi^§tl§ 0 Mz£ 
7f_co^-^y«$ii, x^-y^ 

B . C ffiCOio X Xf X A 7f A, D ThIO^-^ => -y 7°i 
^S§tLl,„ m ( 9 4 ) OfflfflW^fl^- (fiffl*n 
80" -f^df^-) *\ D_K^^7&^LT, X^-y 
^_D^\fc fit|&§ill> 0 A_F7^ 7 -1) Y- : yi-f1s 
Zti^'tixA >y^-_A~~xA >y^-_DmmyA V ("T 

\zix&xa >y+<mmmwtfmk ztixu&zt 
a. s*^T"fe^iH'a)t?$tii>T"fe^3 0 x^-y^B. 

^mttis. ^y^-fizx^xmwztL&mjisLzm 
s-rsoa. MW<7)m%i-xA yi-ffmrnmnzm 
&*-^-7vTm.x]b&c x^x, xAvi-B., ca 
xt/xAvi-A, Da. \m. mAzx-j<~7>yyL 

[0023] m^xh-ox^mmmm-fi hcoxm 
wmt'fc. ^^sfWj^fe^Ta. b_k5^7 
a. &it<a. b-xi.^-^H^. -m^i&Ay 
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^-^yxt^ryrm^, ttzlt, Xi 7 ?7toy 

jss*ro*s. A_YU7'tD_Y7 4 7'bt)\ mm 
mzmm^tLx^^zk »wo>s> t 

-Mb77 TEftifc fcf 4flS0)SffllHIEi&0B& ( ; W -9" 
Ji, B_ h* ?A ^fc C_ K 7 >f 7* i: eo-tfL-Pih^^aWL 
[00 24] S2&*«rfm. -fe?nmEbX>f v^y?Wh 

40»MOSFETs U-f -y^_A 
~*>f >y^_D ) ( 8 0 ) (±, ^iim^S*^"^ 

MD1-D4) «lUciB^ ?-y*y£tu<, 

^fUCJO, IffilAtAyj' (TXl/CDH 

t3*jtt i^^-comm&mmm^ tz^ti, itz 

ifi-oX , &xA -;W?~y*ythmzxA v^\Zh 

tz^x ?Mm^un£.x% izt tm&zti& . z <r> 
^tmwn$&z&\\x\t, xa y^y^mdfm^ 

[0 0 2 5] 5jw?-5 >y7°mxA yf- ( 8 0 ) Off 4 
7fy»\ 03(a) -03 ( f ) fcij* 
SfTO^S. -y^_Cii, X^ >y*_Bi5.fctfC£> 
WflUctli &-?T fr&BrSgSBISftfc, 9-y 
*7%tih> *y? (H2#b§) rt£a&h.4*SBdL x 

_DftCO?'A7t-V (D4) (03 (e ) ) fc.gffifc 
O-^flt, ^f+Ay^ (CI) fc, X>f -/^_B.t, 

*SIL"0>fc (03(f)) fc&fcffifcSfufcx*;^ 

-m%tix, (a) tmmuz&v> 

x, *B&ww3i(?>m&mz&. ^im^-mm 
mmmmmmzmt-th «r t #7 r yr-mmw 

-fhZbliZX 0 s - fO^^e; S s -r t 

SSftfcl^. X>f «yf-_C3fii I ^->'^-7't4l6 

maji, ?a*-y (D4) fcSoTafrSrtm 

(13(a)), m^ii. X^yf_A^-ytV§ 
flSfffc^ v^_AtMilL/i^^-F (D 1 ) £ 
(03 (e ) ) . X^y^_D^?-y 
^7§^i (03 (d) ) , m^tt, Zcot^Ui. XA 
«yf-_A*»£>, ^-f Ay? (CI) fc. SEEESSk^o— <*:W 
fc. ¥A*-Y (D3) fc. £g(ijLT8l*U>. 
-MD3) *«£3fl£ (03 ( e ) ) mz^ XA v 

f-_c^-y*y$*LS. xA v*_Aff?-y* 7 
Ztitzmz, xA ?1-_Bifi?-y*yZtL&. z\<n% 

- M D 2 ) ^»at-|> £ %>£o (C^t-oTVi 



BtPt^-A-^yTfi. 03 ( f ) fc^f io*, S 

[0026] c\<nmmniziiV'>x\i^ 03(b) 

mm (26) t>\ xA v*_A#?-y*yiitix 

^hmZ<7)fr$L$r£tihZ\t* , SLTUl> 0 

x. mm^ (26) ^tsA_F7^ 7"(4, ift 

L<«. «^fi£[il£# (0^^) zmtx^z. z 

mmm^tfz^^^y^^mixui, zmmcotz 
y^*«§fis 0 ^^^^°y^(i. K€5iS*w 

(26) ^'4ifig$tL§ 0 i^^i:^^. ±iS^J;3 

ffiiHft^ii. wvxmr (90) &s«-ri>;fct 
io^iifc^ss. ±-)T, wmm (26) ti, 
(M^a\ ^Tyy&xxf^^^y?) m 

[00 27 ] jSi^BIBItfeV^fi, 2-5^MX^ 
vfW^^'f-^vT ("tsSr*)^, v^-A, D 
|S|«9:*-A*-5>y7\ tiiV, X^^y^B, Cr B 1C0^- 
A-7 77) li, F^^hO^-A'-7>y7°t$^l 

i^ifcfi, AJiMfrt,. (ci)ts 

EBSi:^^^^ (C2, C3) tCCFLt#t^# 
tf^y^lHS&fc^LT, ft/J^x^df-*4iS. t 

m^^i^M^tTtfc^s.rti, nitre* 
^ r^^s n . ^ y ^ t . ^&m-mmz x^xk 

C C F L 3&%R § v ^ tffi^ t ft 
l&^iiS . ^mrttiffi-f y ¥-¥yxm<\>£Xfoh z. t 

(ciD. ccflii -m^timztit^A^- 

^> tfi-HJ-t^S 5r <7)t"S> & . c c f l<tm y t '.-y 

y.X«. a^KMI (M^H\ S100KQ-130K 
LTft|&§ ^X^df-Tli, C C F L<7) 

nryr (26) ^^^m^, ^-^-^ vr^m± 
-5v7°M£$5&fi>^(±. fMryT^^^mTjy^ 

[ 0 0 2 8 ] 03 ( b ) it/03 ( c ) , ti XXf . 0 
2<7)7 ^ - F^'v ?/P-7° (40) fc^ti 3 c mm 
ii^ ( 2 6 ) ( A_ K 7 7"t i T4ifiSc§ Kh ) 

MPft-^(24) amryy (32) tio-c^jss 
tL§) <J0tti:^t<^otc:i:*t, (28) 
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3(b) ^fcttS^H*^ y h (36) fc LTSStiT 

d tj i tx b , c (go*-; ^ „ rmm\ Ik&mztt 

(24) *fflWthZbtz£-?X. •X-f-yf-C, DtK 
yn-v-hfr&mMZti&l;?^ Jt«8£ (28) «o 

ftjlfrt>A4 y1~Cio£?/Dft'\<7)WMsV\/Xj)\ CM 

P ^ t izX^X^M^t y7 h §ft 

fcfcSfcti, X^.y^A, Cfci^'B, DPbI^-A- 

mm%mmznmt rmz, ( c m rmmm^ 
[0029] zcogmcDtzMz^ mmryr 02) 

it. 7^-M^if(FB) t#B3«ffi(REF) 
fcfcJtlGrrS. FB(1 fcajffiiS (R s ) KJ:S«ai[ 

oii^issT-^So fijsmsffia. nm (2 

0) REFd FMOft 

SKffiTft t . SUSIWWtli , REF = FB?ft4. L 

•y f - J: o TH^^j^EHWt-f A> $ t § fcli, 

5fiS a CMPtofflii, t^tjfeiv'/i^iiEHW^' 

4 TX OR^T'* "3 , REFfcFBt COP^H ( "f 
*>, REF-FB) fcLTSfe^flSo 
[0 0 3 0] ISfeiWi BffiOfc^fciSttS 

use ( 0u (f , mmtmizmt ccfl^ yr ^ 
^fr) t^^mthtzmz. FBft^-ii. tfz. nit 
<ti. i&ajmaEJti&s (42) ^^^but. #rs 

ffi (ClO#EfSffl(iH^SilTV^V^OT-|)^T. 
OREFfI^fc(»)^T''fc|,) ^ffi 

«SEJt*^ (42) a^m^ti. s^oiat, *>r 

•yf- (38) tO^J^^S-fS. 

it. mmiz x -? xms&im* h^b^hzbt>-x%. 
m l < it, i/Z7-Mzi$mziitim'hmmtdm± 
mifi muf. tiiccFLMt^tj: 32Hi*tf> 

l»fcMLTJl»i^l>i;3%^) 



t^fu. 7^-My?iif (fb) fcimwf 

SOtB^Jti. 1 (3b&Wt, HIGH) b^tih* Zil 
tiO. CMPI1 Xfyf (38) ^aii-fS-fc^ 

HBKi. ±3midlzlxmftL. nmzftix 

( f b ) tm/mmm^mmmmmim^xi^^ 
& mmimm. ttdt. mmmm§.) iat. 
m&ftMm^tiiJiit. 0 (hMt. low) 
cMPft-f-fi, (38) %mmt& z. t %m± 

^fctt. filffl«giUtK^. R s &^S«SE^Wffi 
ThlZk^i-tXn, ^^yf (38) ti*>tft 
/MEVm i n (HWf ) ^fft*&§tl. JtKS ( 2 
8) tdtfLTfSteSftS. Lti 5 ot, 7f (3 
8) tt, ^ttim^tti7]^'nT-S>l>±l^taVmi n& 

tx^i. h^H3 (b) zmi-tzt. z.<mftvm 
mt, cmp Dcfi^, mMttdm^m^tnf 

hZb (-f^hh. CMP = Vm i n) Xfoh* ZtllZ 

x o . ( t x i ) \znmm&-tfWL-th z t v 
dtitc j; o , mmw v?k*o imnt-rt- 

7<yTmm'J?i-& (»-K>fyh (3 6) KfcVvC* 

^) . *m«stttB» ( 4 2 ) it, mm%m%. 
ti(22) tMt-c mmztixti *} , t*ftj«ayiiS38[ 
**o ($>&ut, mmmmz^i-®t>fr corncob 
mm xhht^ut. mm&Mi (22) ^^-y 
*7t-s„ cmpii ffiii0S§ (62) wzimzti 
6. zmt, mimizccFL^m^^titzb^ m 

iMBfflM) (22)^^-y*7§ 

[0031] @£#^, 

^onM^jtfcv^Ttt, mt<it, omm (6 

0 ) #«£>trtv>£ 0 f*il0£# (60) ^)ij#(;^^ 

OTI.ra*l> C*fetfi«SSLfct«SE^ (4 2) ^ffifflLT 

w3a«sg«iitov^ti. m<vm*)X'$)&) . f*n@ 

»(6 0) ti. CMPfl^-fc. (2 0) ^^#t^X 
Smffit^- ( 6 6 ) fc . ^irh^t-S/ifeOffiilfflJrt^ 
(62) *flti.-CV^. ifJKIl «ffim-f-{±, 02 

KiKtjafc. €ff*ie^c2fcj:t/c3 (-r^r^. 

M# ( 2 0 ) tMLTMMW#M§tL^mJ±*ffiH) ^ 
t>nt>ti&* yyrmmtfMziiV^xit, ovpfl^f 
(66) #L#VMl£iiJ3g*StTi±. M^Mf?[^ 
(i. »?I^M(tl> 0 OVPfl^- (6 6) (±. (T 

xi ) wttj^«ffi*ttaj-rsfcAt, ***is9wm. 
%c2?aixfc 3 mm^tih* tmitmmt 
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l c d ju^uz k-ozmszti&ko ^m^m-mm ) 

m<m3\z&±t&. -n. mmffltim (42) 
(±. m&m&m(Rs) izhtz^x^im^mt^ 

W Uztf-oX. xAv^uv? (3 8) <7)Utfj£% 

•tm^r ( 24 ) (4, ft/NIt-fe-y h^tl, XA -yf-A, 
tffif (#U(4\ LCD^MIWCCFLs) COg* 

oSO, HI» (60) (4, 7>-7Vx^Wdi+^ 

#B&jL § tiS . L2r*^ 9 9 y7HHfcKJB 
[0 0 3 2] 04£Uy'05 (a) ( f ) (4, * 

J; S D c/ A c a yK-? mWMvffi* I v ^ 

(4. 02i>J:t>*03 (a) -03 (f ) OWLTfML 
£<^|SI«H;ftj#-fSo U>L&#£>. 
(4, § SWIS (22) fcfflfJp-rSfcfcOft 
ffln^lk7W(PLL) (70) fc, C_V?A 

y^^ii^Xts^A $yyZb&tztb<D?v 777 
n>y7°HIg& (7 2) fc, 

%«^7l^\ CMP -ttS c\bl/Z£~> 

xtm^ti'yhZivtztZMi. xA-vi-A, cfci 
(4. ^fi(4. ^yy^s^l&m^Jtfrfs (Mi(f± 

x. smtztiz) .mz. (cMPff^-^M^s^ 

(4. ift^TSo ftffln-y7^-7« ( 7 0 ) (4. 04 
fc^-Tid^ il^tMWfcfcftS. (R s fciS) 7 

(TXi/citiS) ?y?« 

SSfc . ^lOfiW^MttfTf S . P L LH|j& ( 7 0 ) 

(4. Sit<(4. ^y?0S# (cifcitPTXiw-a 



fig) m-f - (98) tR s ipt><m^ (IMCDFBtE^) 
tZXjltm-bLXMiX^&v CCFLtf&kZtlX 
CCFL|*J<0«aW*R s tioT«iai$tl3t^t(i, P 
L L@B& (70) #j£ir£ftT , 7 > 7'"til> . -<:lft 

m^y? (ci^ii/'MUffl) ft^ns^ 

^fifflM^^n>y7§til> 0 oiO. PLLI1 Mltf 
i 3 %«iWPMS^ yrt L C D^^WMy 

T, J^MfiShJIlft (22) o^m^W^Ih^T' 
#5. #i L<J4. yXfill ftlfy^WL R 

s zm&mm, (mwm.) t. ^coimmz . iso 
• titst- s . i o t . ^ 1 1 i aim? 
y?mmm\mm^zi>mmmz. y^fiii «a 

1 0 0 3 3 ] 04 OHIS&ffi^tiittS 7 -f - KA'.y 

So l^l=5tj&^, hs (b) tijrti^t, z<?mm 

7U-y7°7n-yT (7 2) \,z£~>xmfflt 

So mtr, a^»^Btt{4, WMryr (32)k 

C0tll7](4, X^7f7'n.y?(38) (_h3i) SrilLT 

isawtm* ( 2 4 ) fc Lt^i fetis . x 

Cfej;V'B, DrBl^-A'-7>y7«4,it 
Wig* (28) t7'J 7 77P77 (72) t&ilLTlO 
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